What went wrong with: "The Interaction of Neutrons With 7Be: "Lack of
  Standard Nuclear Physics Solution to the "Primordial 7Li Problem"", by M. Gai
  [arXiv:1812.09914v1]? by Schumann, D. & Dressler, R.
1 
 
WHAT WENT WRONG WITH: “THE INTERACTION OF NEUTRONS WITH 7Be: LACK OF 
STANDARD NUCLEAR PHYSICS SOLUTION TO THE "PRIMORDIAL 7LI PROBLEM"”, BY M. 
GAI [ARXIV:1812.09914V1]? 
 
A STORY ABOUT ETHICS IN SCIENCE AND THE RESPONSIBILITIES OF RESEARCHERS 
 
By D.  Schumann and R. Dressler, on behalf of the PSI and ILL teams 
Paul Scherrer Institut Villigen, Switzerland 
 
Abstract:  
We comment here on results of the project aimed at measuring the 7Be(n,x) reactions at SARAF, Israel, in 2016, posted 
by M. Gai in [arXiv:1812.09914v1] without the knowledge of parts of the collaboration and against the explicit veto of 
the collaborators and the administration of the Paul Scherrer Institut, Switzerland. We address both the experimental 
shortcomings and the drawbacks in project conduction. M. Gai’s preprint is labeled as “on behalf of the SARAF Israel-US-
Switzerland Collaboration”; the author list is given as a reference to another unpublished contribution (cited as [27]) to 
the NPA8 conference in June 2017 in Catania). However, M. Gai did never have the right to report on unpublished 
proprietary data of the entire collaboration, and he was not authorized to act “on behalf of the collaboration”. The 
contribution is declared as ”accepted for publication”, but in fact was retracted during the refereeing process.  
After several careful data evaluations, we have to state that the results of these measurements are not trustworthy and 
neither the given experimental data basis nor the corresponding data analysis can be improved further. Therefore, we 
requested to retract the posting immediately with posting a comment [arXiv:1904.03023]. 
We have to emphasize that, in our opinion, arXiv is not the appropriate platform for handling frictions in a collaboration. 
These problems should have been solved internally before publishing. Unfortunately, with his single-handed posting 
against the explicit disagreement of parts of the collaboration, M. Gai did not leave another possibility. With the present 
article, we expressed all our concerns and objections and we consider herewith the public discussion of this issue as closed. 
 
PRESTIGIOUS RESEARCH AND THE RUSH TO 
PUBLISH 
It is the dream of every serious researcher to contribute with 
something essential to the progress in his/her field of science. 
Generations of students start their scientific career with having 
such ambitious plans, well knowing that only a tiny fraction of 
them will get the chance of realization. Besides an ingenious idea, 
one needs profound knowledge, a lot of support, a good deal of 
good luck and – often forgotten – the elaborateness, patience 
and tenacity to perform all the boring and time consuming 
actions, checks and cross-checks before one can be sure to live 
up to accomplish such a sublime mission. 
In the today’s fast-paced society, with increasing pressure not 
only on students, but also on senior scientists, teachers and 
professors in order to get their research topics funded, we 
observe an increasing rush to publish, even if the studies are not 
complete, data are questionable or the results are not consistent. 
This applies especially when hot topics and/or findings with a high 
                                                                 
1 http://yclept.ucdavis.edu/course/280/Ninov_Yashar.pdf  
2 https://www.dw.com/en/scandal-rocks-scientific-community/a-646321 
social, environmental or commercial impact are addressed. The 
result is a cavalcade of papers, often doubtful and regrettably 
sometimes appearing even in high-ranking journals. It is evident 
that the scientific community needs control mechanisms 
regulating the submission of scientific results for publishing to 
avoid questionable data to be established. After important cases 
of active data falsification becoming public (Ninov1 in 1999 and 
Schön 2  in 2002), the American Physical Society (APS) 
implemented new guidelines for professional conduct3. Among 
others, these guidelines state the following: 
i. “Professional integrity in the formulation, conduct, and 
reporting of physics activities reflects not only on the 
reputations of individual physicists and their organizations, 
but also on the image and credibility of the physics profession 
as perceived by scientific colleagues, government and the 
public.”  
ii. “The results of research should be recorded and maintained 
in a form that allows analysis and review. Research data 
should be immediately available to scientific collaborators.”  
3 https://www.aps.org/policy/statements/02_2.cfm 
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iii. “All those who have made significant contributions should be 
offered the opportunity to be listed as authors.” 
Nowadays most of the universities, institutes and research 
centers have started to implement these standards of research 
integrity. They teach their students how to behave correctly and 
take care that common rules are followed by all researchers. 
Open access as well as open data policy help to make research 
more transparent and results traceable. 
With the present article we report on the experimental 
shortcomings of the project aimed at measuring the 7Be(n,x) 
reactions using the Soreq Applied Research Accelerator Facility 
(SARAF) at the Soreq Nuclear Research Center, Israel (SNRC) in 
2016 and we will point out the drawbacks in project conduction. 
We will come back to the three mentioned statements from APS 
at the end of our evaluation. 
THE HOT TOPIC “PRIMORDIAL 7LI PROBLEM” 
AND THE CHALLENGES 
The “Primordial 7Li Problem”, also called ”Cosmological Li 
Problem” is without any doubt one of the hot topics in nuclear 
astrophysics which could pave the way to a “Talk of Fame”, if 
somebody was able to solve the riddle. It describes a discrepancy 
between the experimental findings and theoretical calculations in 
Big Bang Nucleosynthesis  (BBN): around a factor of 3-4 times less 
lithium is found in the Universe than predicted. After decades of 
extensive experimental studies, neutron induced reactions on the 
radioactive isotope 7Be remained one of the few last 
experimental options to solve the problem.  
To perform such an experiment, several “ingredients” are 
necessary (see Fig.1): We need a facility providing the necessary 
neutron flux with the right energy, a target containing the wanted 
isotope in sufficient amount, detectors capable of registering the 
signals as well as methods to analyze them and – finally – 
profound knowledge for the scientific interpretation of the 
results. All of the components comprise specific challenges:  
1) A high-intensity neutron beam with the required stellar 
energy (20-50 keV) is available only at a few places 
worldwide (e.g. n_TOF at CERN in Switzerland/France, SARAF 
at SNRC in Israel among a few others). 
2) 7Be is a radioactive isotope with a relatively short half-life of 
around 50 days. Only a few sites worldwide – one of them 
the Paul Scherrer Institute (PSI) in Switzerland – have this 
isotope available in sufficient amounts and are capable to 
produce targets.  
3) The high-intensity neutron beam induces damages in most of 
the commonly used detector systems. Since during the 
nuclear reaction different particles are emitted and have to 
be detected simultaneously (α-particles with different 
energies as well as protons – see Figure 1), this part requires 
special care: intensive preparatory studies, reliable 
calibrations and a demonstration of feasibility – that is a 
dedicated proof-of-principle experiment, for example the re-
measurement of the well-known cross section for the 10B(n,α) 
reaction. 
It is clear that this kind of experiment can only be performed in 
collaborative work (Figure 1). Scientists from several fields – 
nuclear astrophysics, accelerator science, target chemistry, 
radiation measurement technique, radioprotection and related 
professions – have to work tightly together to succeed. It is 
therefore beyond any dispute that the results are proprietary of 
the entire collaboration.  
 
 
Figure 1: Components necessary for experiments aiming at the investigation of neutron induced nuclear reactions on 7Be 
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PLANNING THE EXPERIMENT AT SARAF 
Scientists from several institutions decided to work together to 
meet the challenges of the 7Be(n,x) experiments. The project was 
supported by funding from the U.S.-Israel Binational Science 
Foundation (BSF) with the two leading organizations the Hebrew 
University of Jerusalem, Israel (HUJ) and the University of 
Connecticut, USA (UConn), who established two Principal 
Investigators (PI) acting pari passu. SARAF and PSI contributed 
with Letters of Intent. Several interested scientists from other 
institutions got involved later on, e.g. CERN ISOLDE, Switzerland, 
Weizmann Institute, Israel, Triangle Universities Nuclear 
Laboratories at Duke University (TUNL), USA, Institut Laue-
Langevin (ILL), France and Bar Ilan University, Israel (Bar Ilan), 
although all without official status but being equally necessary 
and important. The following tasks had to be addressed: 
• Delivery of a neutron beam with the necessary energy 
(SARAF) 
• Development of a reliable and reproducible detection 
method (HUJ, UConn) 
• Irradiations for calibration purposes – 1.5/8.5/9.0 MeV α’s, 
1.5 MeV protons (TUNL, Weizmann) 
• Proof-of-principle experiment (HUJ, SARAF) 
• Target production (PSI, CERN ISOLDE) 
• Optical analysis of the polymer detector plates (Bar Ilan) 
after deciding that Si-based semi-conductors are not 
applicable for the task 
• Complementary background studies with reactor  neutrons 
(ILL) 
THE FIRST MISTAKE:  
NOT PAYING ATTENTION TO WHAT OTHERS 
HAVE ALREADY DONE4 
Due to the problems using silicon-based detectors in high-
intensity neutron beams, a detection method was selected which 
was initially thought to be insensitive to neutrons and γ-ray’s 
interactions: Solid State Nuclear Track Detectors (SSNTD). The 
detector consists of a polymer foil (CR39), called plate. Charged 
particles hitting such a plate damage the polymer structure along 
their flight path through the material and produce a latent track. 
After finishing the exposure, the plates are etched with a basic 
solution, where the damaged parts show a higher etching velocity, 
thus developing pits, which can be made visible and recorded by 
a microscope. We call such a pit photography images. The pit radii 
as parameters for the analysis give information on the nature and 
energy of the particle and are therefore evaluated and stored. 
These information are saved as excel files in form of histograms. 
The production and interpretation of the histograms requires the 
knowledge of meta-data (irradiation conditions, beam dose, 
sample IDs, batch numbers, etching conditions, temperature and 
time control records, size and position of the analyzed area, 
binning, etc.). Comparing different histograms, applying 
calibrations (energy, efficiency etc.) and performing other 
                                                                 
4 Phrase adopted from: 
https://undsci.berkeley.edu/lessons/pdfs/cold_fusion.pdf 
appropriate procedures finally gives values on the cross sections, 
the results of the experiment. 
Challenges of using SSNTD 
• The energy resolution is relatively poor compared to other 
detection systems. However, a resolution of a few hundreds 
of keV is achievable, which would have been sufficient for the 
planned experiment. 
• Due to the accumulating nature of such passive detectors, 
only integral measurements are possible. No timing 
information is recorded when a given particle hit the 
detector. Hence, none of the techniques used to analyze 
event-by-event data for consistency checks can be applied. 
• The detector response is very sensitive to the etching 
conditions (composition and concentration of solution, 
temperature and etching time). Scientists experienced in the 
field recommend etching all plates exposed in an experiment 
(especially if a spectroscopic application is envisaged) in the 
same solution to avoid biased pit rates and changes of the pit 
diameters. 
• The polymer structure of SSNTD can slightly differ in different 
production batches. This means, for experiments based on 
spectroscopic comparison of different measurements like 
background measurements, calibration runs etc., only plates 
from the very same batch must be used. 
• The detector response changes while aging. This means, 
measurements performed later on cannot necessarily be 
compared to former ones, even if plates from the same batch 
were used. 
• The polymer as an organic compound contains oxygen and 
carbon and thus among others 17O, which leads to the 
emission of 1.4 MeV α-particles and 0.4 MeV 14C recoils in a 
neutron induced nuclear reaction. This produces an intrinsic 
background during intense neutron irradiation. 
• Nearly any radiation (α-particles, protons, electrons, γ- and 
X-rays) has some impact on the detector response, either by 
producing tracks or possibly influencing the etching effect. 
Especially, depending on their energy, α-particles and 
protons can produce pits, which have effectively identical 
diameter.  
• Changes in pressure and temperature as well as surface 
contaminations can have an influence on the etching process 
and therefore on the detector performance too. 
Selected etching conditions 
The use of SSNTD is well established for more than 50 years and 
is mainly applied in the field of radiation protection related 
research like dose rate determinations. Numerous publications 
are available investigating the broad field of possible influences 
on the performance of these detectors, but had unfortunately 
not been sufficiently taken into account in advance of the 
envisaged experiment. 
The selected etching conditions (30 min at 90°C) and the 
experimental setup – a beaker with dimensions of 7x12 cm on a 
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heating plate without a stirrer – ignore nearly all experimental 
challenges, which one can have in such an experiment: 
• A look into relevant literature of using CR39 nuclear track 
detectors leads to recommendations of about 70°C etching 
temperature for most reliable results. Etching at 90°C, 
although applied in a few cases where energy resolution 
does not play a role, causes much more evaporation of water 
than at lower temperatures. The water is condensed at the 
colder cover of the vessel and rains back into the solution. 
This causes an additional essential dilution of the etching 
solution at these local positions. The position, where a drop 
rains down, is arbitrary and the process can neither be 
controlled nor regulated. Temperature stability is unlikely to 
be achieved, and the same applies for the stability and 
homogeneity of the etchant concentration.  
• If the etching solution (6.25 M NaOH) is heated from below 
without stirring, a temperature gradient develops (hot on 
bottom, colder on top), which leads to convection in the 
etching bath. This causes not only instability of the 
temperature, but also differences in the concentration of the 
dissolved NaOH at the position, where the CR39 plates are 
placed. 
• The short etching time of 30 min (in comparison to 4-6 h 
applied using lower temperatures) causes additional 
uncertainties. 
The important parameters (temperature, concentration, and 
time) were neither sufficiently controlled, nor recorded. Thus, 
there is no evidence on the reliability and reproducibility of the 
results. The resulting spectra have an extremely poor, if any, 
energy resolution. Results of samples, which were independently 
etched, cannot be compared to each other. Moreover, gaining 
information on the individual particle energy, the most important 
parameter in the context of this experiment, was given away by 
not performing the necessary procedure for the depth profile 
determination. This does by no means correspond to the present 
state of the art regarding this method.  
GETTING PREPARED FOR THE CHALLENGE! 
After starting the project in 2014, several tests and preparatory 
studies were performed to ensure the final success. PSI produced 
several 7Be batches and targets. Irradiations of SSNTD were 
performed at TUNL and Weizmann and later also at ILL. HUJ 
colleagues worked on the proof-of-principle in test experiments 
but do not reckon the results as fully applicable to reproduce the 
known cross section of the 10B(n,α) reaction. They observed 
differences in the etching behavior and in some cases they had to 
double the etching time to see the corresponding pits. Therefore, 
they considered this attempt as not sufficiently convincing to 
demonstrate a working proof-of-principle experiment. Thus, a 
dedicated experiment, to be performed simultaneously with the 
“real” experiment applying the 7Be target was recognized as 
mandatory. 
UConn colleagues worked on optimizing the etching conditions 
and analyzed data obtained in calibration runs using their own 
optical pit detection setup. They presented their results at several 
                                                                
5 https://indico.psi.ch/event/3671/ 
6 http://nic2016.jp/information/ 
occasions (e.g. CHANDA workshop in November 20155 and NIC in 
June 20166). In 2015, they showed a calibration curve obtained 
with the optical detection system at UConn displaying decreasing 
pit radii with increasing particle energy, which is in agreement 
with the expected dE/dx behavior known from literature (Figure 
2, top). Later on, the experiments were repeated and the optical 
analysis was performed at Bar Ilan with a better microscope, 
resulting in very different sets of calibrations. While in 2015 the 
maximum pit rate for 3 MeV α-particles was between 2.5 µm and 
3.0 µm, in 2016 1.8 µm pit diameter was found for the same 
energy (Figure 2, middle). In 2017, results with again around 
2.8 µm for 3 MeV α-particles are presented (Figure 2, bottom, 
presented at NPA8 2017), however now with the opposite trend: 
higher energies of the α-particles cause larger pits. None of these 
presentations were marked as “preliminary”. 
 
 
 
 
 
Figure 2: Three different set of results for the calibration of 
CR39 with α-particles using the same etching conditions. Top: E. 
Kading et al. CHANDA workshop in November 2015. Middle: E. 
Kading et al. at NIC June 2016. Bottom: M. Gai at NPA8 in June 
20177.  
7 https://agenda.infn.it/event/10834/contributions/5673/ 
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2016: THE EXPERIMENT BECOMES REALITY! 
In May 2016, the real experiment with the 7Be target was 
performed at SARAF. Three different types of runs were carried 
out: 
• 
10B(n,α)7Li: Proof-of-principle experiment 
One run was performed in vacuum using a boron target for a 
final demonstration of the proof-of-principle experiment under 
identical experimental conditions as for the experiment with 
the 7Be target. 
• 7Be(n,α)α: Investigation of the 1.5 MeV transition (the so-called 
"half-moon experiment") 
Half of the detector was covered with a 25 µm Al foil, the other 
part was left open. Additionally, two standalone experiments 
with a stable 9Be target were performed (prepared using 
identical methodology like the radioactive one), one without Al 
absorber and the other with absorber, foreseen as background 
experiments. These runs were performed also in vacuum. No 
background experiment corresponding to the real “half-moon-
experiment” setup had been performed.  
• 
7Be(n,α)α: Investigation of the 8.5 MeV/9.0 MeV transition 
The detector was covered with 25 µm Al foil to stop 1.5 MeV α-
particles and 1.5 MeV protons and degrade the high-energetic 
α-particles down to 3-4 MeV. The background experiment was 
performed with the 9Be target. Both runs were performed at 
atmospheric pressure (air). A third run was performed in 
vacuum, applying again the 7Be target and covering the 
detector with 25 µm Al. 
The performed runs including important parameters are 
summarized in Table 1. Runs, which were not taken into account 
for the final data evaluation for several reasons, are marked in 
red. Run 1 had to be discarded because the boron target was 
found broken after the neutron exposure. For the runs 6 and 7, 
CR39 plates from another batch than for the other runs were 
used. Run 4 was performed similar to the Al-covered part of the 
“half-moon” experiment. Although giving better statistics due to 
the longer exposure time, the outcome of this experiment was 
not used for generating the results on the cross sections.  
Shortly after finishing the experiment, it became evident, that the 
experiment had essential shortcomings. The broken boron-target 
destroyed the hope to have a valid proof-of-principle experiment. 
Runs 6 and 7 – foreseen as the background measurements for the 
half-moon experiment (with and without Al foil) – failed due to 
the wrong detector batches. Moreover, it turned out that the 
detector response was obviously not linearly proportional to the 
beam dose. Samples with longer exposure time but similar 
neutron flux had less pits than expected after normalization 
compared to runs with shorter exposure time. This means that 
runs with different exposure times cannot be compared, and 
indeed: the patterns of runs 6 and 7, which were expected to be 
identical to each other within uncertainty because they are from 
the same batch, showed very different behavior due to the 
different exposure times. The same applies when comparing run 
4 and the Al-covered part of the half-moon experiment (run 5). 
The status of the experiment at that point manifests the following: 
• No reliable detection method available 
• Studies on detector calibration contradicting to literature 
and to own previous studies 
• No successful proof-of principle experiment 
• No background measurements for the “half-moon 
experiment” 
• Hints referring to misunderstood detector response. 
Now, it would have been time to admit the inevitable: 
The experiment failed. 
 
Table 1: Summary of runs performed at SARAF in 2016 including additional meta-data. The runs marked in red are not used for producing 
the results claimed in arXiv 1812.09914v1.   
No. Target medium absorber (25 µm Al) batch number exposure time [h] objective 
1 10B vacuum no 17179 1 h 00 min proof-of-principle 10B(n,α) 
2 7Be air yes 17179 8 h 48 min 8.5 MeV/9 MeV transition 
3 9Be air yes 17179 2 h 40 min 8.5 MeV/9 MeV transition 
4 7Be vacuum yes 17179 8 h 47 min 8.5 MeV/9 MeV transition 
5 7Be vacuum "half-moon" : half 
covered, and half not 
17179 1 h 16 min 1.5 MeV transition 
6 9Be vacuum yes 25108 8 h 00 min background measurement for 
half-moon experiment 
7 9Be vacuum no 25108 2 h 10 min background measurement for 
half-moon experiment 
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THE SECOND MISTAKE: 
NOT TO ASSIMILATE THE EVIDENCE4  
In a properly working collaboration, this would have been the 
point for a joint decision to which every member should have 
been invited and to which every member would have had to 
agree. In contrary to this, parts of the collaboration were 
excluded and decisions were made behind closed doors. A so 
called “collaboration meeting” was performed in Israel in 
summer 2016. PSI and other groups were neither informed nor 
invited. Finally, a paper draft was written foreseen for submission 
to Physical Review Letters and later on a technical paper for the 
description of the technical details. The method to obtain 
something publishable was simply to discard all runs which did 
not fit into the most welcome interpretation, e.g. the proof-of-
principle (run 1), the 9Be measurements with the wrong batches 
(6 and 7) and the single 7Be measurement which does not match 
the “half-moon” data, similar to the already earlier practiced 
method to discard contradicting calibration results. Several 
members of the collaboration did not agree to this approach. 
Consequently, HUJ officially quit the collaboration in autumn 
2016. 
Aware of the concerns of the collaborators from HUJ, PSI 
colleagues started to study the outcome in detail and came to the 
same conclusion: The results do not qualify for publication. 
Meanwhile, the Co-PI from UConn, M. Gai, had already shown 
parts of the results at an APS meeting in fall 2016 (however with 
different cross section values than later on). To avoid further 
damage, the PSI colleagues requested in March 2017 to not 
further present questionable data.  
WHY ARE THE RESULTS QUESTIONABLE? 
In this section, we are going to evaluate some of the claims listed 
in arXiv 1812.09914v1 in detail. This evaluation is based on a data 
storage, accessible on a google drive (status November 2018 after 
the confirmation of M. Gai that all available material had been 
uploaded). Unfortunately, the google drive contains only images; 
no histograms, meta-data or results. Some of this mandatory 
information was distributed sporadically or on request by e-mail, 
in form of plain text, as posters, copies of talks and logbook 
pictures, excel or pdf files, often without further explanations. A 
considerable and important part of the necessary information, in 
particular meta-data, images and histograms in many cases, is still 
missing. Furthermore, the individual CR39 plate numbers were 
not recorded during the microscopic investigations. 
Consequently, the sample identification has to rely solely on the 
accuracy of the operator. There are several indications that 
images and files were mislabeled, so that an accurate tracing back 
of the histograms to the original samples and the experimental 
conditions is questionable. 
Claim 1: “The etched CR39 plates were calibrated using 
(3.18 MeV) alpha-particles from a 148Gd radioactive source and 
RBS of 1.4 MeV alpha-particles and 1.5 MeV protons”. 
However: 
No images can be found on the data storage concerning the 
detector response to protons.  
For the detector response to α-particles, several plates were 
irradiated with 1.4 MeV and 3.2 MeV particles, respectively. The 
google drive contains several inconsistent data sets for the same 
initial proton energies. Only one of these is selected for each 
energy to construct the calibration. 
Due to the unreliability of the etching method, the introduced 
“radius region of interest” cannot be established in a reasonable 
manner. A discrimination between α-particles and protons 
cannot be demonstrated due to the missing proton spectrum. 
Claim 4: “The MACS of the 10B(n,α) reaction at 49.5 keV was 
measured to be 3.3±0.3 b, in perfect agreement with the known 
MACS vale of 3.35 b.” 
However: 
The results from run 1, the only one matching identical 
experimental conditions for the 7Be(n,α) reaction, cannot be used 
to reproduce the known cross section of the 10B(n,α) reaction 
because of the target failure. The MACS value given here is 
deduced from the test experiment performed in 2015 under 
quite different experiment and etching conditions. The HUJ group, 
who performed this experiment, does not even consider these 
results of publication quality. 
Claim 8: “No excess counts beyond the background measured 
with the 9Be target was observed for the high-energy alpha-
particles with energies of 9.5 MeV and 8.4 MeV.” 
However: 
Due to the different exposure times, these two spectra cannot be 
meaningfully compared and the fact that no excess counts are 
found in a certain section of the histogram is inconclusive. 
Moreover, claim 8 is the precondition for the interpretation of 
the further results (claim 11, see the following paragraph), but 
the two runs of claim 8 were performed in air and the ones used 
for claim 11 in vacuum. 
Claim 11: “A comparison of concurrent measurements that 
were performed simultaneously with the absorber foil in place and 
without the absorber foil (foil in/ foil out measurement), allowed 
us to measure the 1.5 MeV protons from the 7Be(n,p) reaction and 
the 1.5 MeV alpha-particles from the 7Be(n,γ1)8Be* (3.03 MeV) 
reaction.” 
However: 
There is a second measurement (single run 4) with the 7Be target 
in vacuum, which shows significantly different results to the 
mentioned one. This run is not considered and possible 
explanations of this fact are not discussed. Proton and α-particle 
tracks cannot be distinguished due to the lack of calibration data, 
so that the determination of cross sections for the mentioned 
reactions is impossible. Moreover, the possibility of target 
inhomogeneity, of target misalignment and of inhomogeneous 
beam distribution is ignored, which could cause excess counts as 
well. These are unconnected to the investigated nuclear 
reactions, thus representing arbitrary numbers, even if the 
detection method would have worked properly. 
 
All remaining claims are untenable, because the reliability of the 
detection method could not be demonstrated and no valid 
calibration could be attained. Further calibration studies, which 
could have shed more light into the problems (e.g. using 241Am 
and 228Th for higher energy α-particles as well as 137Cs to 
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investigate the detector response to γ-rays) were not analyzed, 
not communicated and not taken into account. 
Most of all disturbing, the data base available on the google drive 
is to a large extent incomplete. There are absolutely no data and 
meta-data concerning the preparatory studies performed at 
UConn. Due to the lack of meta-data on the data storage, 
collaborators can hardly review the performed analysis. The 
claimed results are not traceable and consequently, not 
trustworthy. 
THE THIRD MISTAKE: 
NO CRITICAL DATA EVALUATION 
Instead of going for honest and detailed data evaluation together 
with the entire collaboration, we were provided by M. Gai with 
curious explanations for not delivering necessary data and 
justifying contradictory or not understandable results as they are: 
• An oven was “exploding”, due to evaporated(!) sodium 
hydroxide. 
• The UConn microscope was “rudimentary”. 
• There was “dirt on the CR39 plates”. 
• Machine oil remained on the collimator during irradiation 
causing “large pits”. 
• Different etching temperatures or durations were used – 
although earlier declared differently.  
• A sample was miss-positioned too close to the set-up frame. 
• Results do not contain blank corrections. 
• A hard disk crash caused data losses. 
• Results shown at conferences and workshops, although not 
labelled as “preliminary” are later on declared as “for training 
of students only”. 
• The student in charge, although foreseen as first author in 
the envisaged publications, had no time to provide 
experimental data, to attend at collaboration meeting or 
participate in e-mail discussions because meanwhile working 
in another job. 
• The data information sheet of another company (TASL) shall 
be used instead of that manufacture really used in the 
experiment (HOMALITE) because their declaration of 
physical properties fitted better to the selected higher 
etching temperature. 
Foreseen as arguments to satisfy critical questioners, this list of 
shortcomings and experimental failures in contrary rises serious 
doubts about the accuracy of the project performance and thus, 
the reliability of the experimental results. In particular, the 
machine oil on the collimator gives the death knell to any hope of 
exploiting any result of this experiment. Machine shop oil and 
volatile organic components thereof could redistribute in the 
vacuum chamber in an unforeseeable way also reaching and 
depositing on the detector surface. Even if ideal calibrations 
under well-controlled conditions would have been available, one 
could no longer be sure that they remain representative for such 
a degraded situation. There is no way to determine a posteriori 
the magnitude of effects caused by machine oil in individual 
experiments.  
                                                                 
8 It has to be mentioned, that PSI colleagues insisted against any of these 
presentations as soon as they got knowledge about it. 
None of the questionable data, effects and results were further 
studied and/or confirmed by other measurements or further 
experimentation.  
THE FORTH MISTAKE:  
GOING PUBLIC WITHOUT THE AGREEMENT OF 
THE COLLABORATION 
With the article posted in December 2018 in arXiv, a number of 
questionable cross sections and results are publicly available now 
against the explicit veto of an essential fraction of the 
collaboration. 
To justify the continuation of presenting these doubtful results on 
conferences, summer schools etc., M. Gai states, that “our data 
are now public” after he had presented them at the APS meeting 
in Vancouver in Fall 2016 and after a big audience listened to him 
in further conferences 8 . However, results do not get more 
justified or, so to say “more true”, by repeated presentation. 
Scientists improve themselves by continuous learning, correcting 
mistakes and further experimentation, and only after that, 
further presentation could be considered. The critical evaluation 
given above shows clearly that the claimed results cannot be 
justified scientifically and no improvement of the data basis is 
visible, thus prohibiting any further presentation. This is exactly 
what happened to the results shown in earlier presentations 
(CHANDA 2015, NIC2016), which were discarded later on, and 
this is what should be done with all results shown in talks by M. 
Gai , which are based on the outcome of the 7Be(n,x) reaction 
measurements at SARAF in 2016. 
To circumvent the collaboration, M. Gai started to present the 
results at conferences without listing the collaboration partners 
and co-authors, but only with his own name on the author list. 
Therefore, collaborators, who do not agree with the presented 
outcome, are now forced to express their concerns via comments 
to publications, to contact conference and symposium chairs – 
after learning about the upcoming presentations e.g. via internet 
– to inform them about their disagreement and, thus, making the 
entire dispute public. In our opinion, a single collaborator, even if 
he acts as Co-PI of the experiment, has not the right to ignore the 
objections of collaborators and to present results, which were 
obtained using essential input of them, as his personal and sole 
merit. 
THE COLLABORATORS MISTAKE:  
WORK ON A VOLUNTARY BASIS 
Most of the collaborators joined this project without a sound 
contract basis. They agreed because they were excited to be a 
part of a high-profile and very important experiment. Besides the 
project proposal and the Letters of Intent, there was no further 
official document (like a Memorandum of Understanding, a 
Material Transfer Agreement, collaboration contract or similar) 
regulating the project management as well as the publication 
policy and secure for instance the rights of PSI connected with the 
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ownership of the target material. The colleagues trusted the 
integrity and honesty of all collaborators, in good faith believing 
that nowadays-natural ethical rules in research integrity will be 
followed. Obviously, this approach did not work out in this 
particular case. 
THE GENERAL MISTAKE:  
NOT FOLLOWING RULES AND PRINCIPLES OF 
RESEARCH INTEGRITY 
Usually, the scientific community practices a kind of self-healing 
in science. Other researchers check the work of community 
members, so that science corrects itself, which is without any 
doubt an appropriate instrument. However, the possibilities for 
repeating this particular experiment soon are extremely reduced 
due to the limited availability of the necessary neutron beam 
facilities worldwide and the rarity of the isotope. The 
consequence is that published cross sections, although probably 
wrong, will remain in data libraries as “true values” for decades, 
making evaluations in the scientific field extremely complicated. 
Arjan Koning, head of the nuclear data division of the IAEA, 
pointed out in his plenary talk on the Nuclear Data conference on 
24.5.2019 in Peking 9 , that the data evaluators now have to 
implement a mechanism called “Exforcism” to remove evil data 
from the EXFOR data base. Taking into account the immense 
effort for doing this work, we conclude that the mentioned “self-
correction” must already start within the collaboration, who is 
performing the experiment. We as scientists should do our best 
to avoid the introduction of questionable data into the scientific 
data basis already from the beginning. 
To help researchers to behave correctly in achieving the 
aforementioned goal, the scientific community implemented 
principles for research integrity and codes of conduct for good 
practice in scientific research, comprising10: 
• Honesty in all aspects of research 
• Accountability in the conduct of research 
• Professional courtesy and fairness in working with others 
• Good stewardship of research on behalf of others 
“Researchers should take responsibility for the trustworthiness of 
their research. They should employ appropriate research methods, 
base conclusions on critical analysis of the evidence and report 
findings and interpretations fully and objectively. They should 
keep clear, accurate records of all research in ways that will allow 
verification and replication of their work by others as well as 
should be aware of and adhere to regulations and policies related 
to research.”10 
In our opinion, parts of the collaboration working on the project 
“Measurement of Neutron Interactions with 7Be and the 
Primordial 7Li Problem" did not follow these elementary rules. 
The consequence is an open quarrel, inconvenient for the public, 
rising confusion in the scientific community and inducing an 
intolerable damage of the scientific reputation of the 
collaborators personally, the involved research institutions in 
general and the trustworthiness of published data in the entire 
scientific field. 
                                                                 
9 http://nd2019.medmeeting.org/en 
CONCLUSIONS AND FINAL REMARKS 
Due to the essential shortcomings, we consider the experiment 
performed in 2016 at SARAF as failed. However, as an equally 
essential outcome, we estimate the experience gained with the 
handling and performance of CR39 detectors under these special 
conditions as a valuable knowledge for possible further 
experiments. Being one of the very few possibilities for detection 
of the reaction products in an intense neutron field and harsh 
radiation environment, the method using SSNTD deserves for 
sure a further try with more elaborated methodology. A technical 
report, honestly describing the shortcomings and experiences 
while applying SSNTD in high-power, high-energetic neutron 
fields would have been an appropriate outcome of this important 
first experiment at SARAF. It would help other researchers to 
better design their experiments and perform the preparatory 
studies in a more constructive and elaborated way.  
To resume the ethical aspects, we look back into the APS 
statements given at the beginning. We have to admit: 
i. No: research data were not made available immediately to 
all collaborators. Till now, we do not have access to all 
available data, in particular not to the data generated at the 
UConn. 
ii. No: not all those who have made significant contributions are 
listed as authors in some of the publications or presentations. 
To crowd out colleagues with critical opinions or to 
circumvent a copyright form is certainly not a peccadillo and 
the way how science should work. 
iii. Yes: we observe damage of the reputations of individual 
physicists and their organizations as well as on the image and 
credibility of the physics profession. In particular, PSI 
considers as a damage of reputation to have delivered 
material to experiments with published doubtful outcome. 
We have also to admit, that, making the entire quarrel public by 
posting comments and reply to comments further and further on, 
is not the way one should handle friction in a collaboration. These 
problems should have been solved internally before publishing 
anything. Unfortunately, with his single-handed posting M. Gai 
did not leave any other possibility. With this article, we express 
both our scientific concerns against the published results and our 
opinion about the ethical aspects of the behavior of M. Gai in this 
collaboration 
Finally, we think that the decision which presentations are shown 
at conferences and which results are published in proceedings 
and journals is the responsibility of the editors, conference chairs 
and members of the advisory boards, who are obliged to take 
care, that elementary ethical rules are followed. If concerns of 
collaboration members against a publication or presentation are 
explicitly expressed to any of these responsible persons, such 
contributions should be rejected. 
Postscript: 
M. Ayranov, S. Heinitz, N. Kivel, E. Maugeri, R. Dressler, D. 
Schumann and U. Köster explicitly dissociated themselves from 
the content of M. Gai’s posting [arXiv:1812.09914v1] in the 
previous version of our comment [arXiv:1904.03023v1]. 
10 www.singaporestatement.org 
